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I. Introduction

Thé conception of using the future as an organizing fremework“for teach-
ing science has emerged during the last five years as en-important'new direc-
tion in $cience education. Dr.‘Paul DeHart Hurd pioneered in this area,
suggesting this idea in the i930's,feren before the field of futuves researchg
was Jeveloped. L more recently, this euthor has published several works 2,3,4,5
which'applyﬁthe principles of futures research to pre-college science teaching.

At the 1975 NARST meeting, Dr. George T. 0'Hearn presented a paper on

"Science Literary and Alternative Futures." 6

¥
9

This paper will describe a theoretical model for science education based
on futures research. Interrelated multidisciplinary science/sociefy courses are .
used as the veoicle for conveying scientific 1iterecy to stuoents. The mode?
programs designéd from this model are f1exib1e, so that different types of
scientific literacy appropriate to different roles within society can be
developed within a single orerall framework .

As this model is applied at.the University of Houston at C{ear Lake, the
concepts and processes appropriate to each type. of scientific-1iteracy over the
next thirty years are cqontinuously defined and examined by wdrking'groups Ofﬁ
scientists, educators, soc1a1 sc1ent1sts and futures researchers These
concepts and processes are conveyed through ut111z1ng 11ke1y future sc1ence-
re1ated social 1ssues as- the basis for course goals and’ exper1ences The

concept of guided se]f—selection within a range of 1ntegrated Univers1ty-w1de .

multidisciplinary courses is central to the mode], as this allows upper-leiel

‘students'with significant work-related experience to choose learning experiences

most'suited to their abilities and interests. However, the fundamental philo-




sophy and structure of ‘the model are such that this University-based
approach to éqientific 1iferacy is also generalizable to differént types
of student hééﬁs, including pre-college instructional settings.

This paper will include:

L_i)

ii)

ifi)

“futures).

iv)

v} a ¢1sc"ss1on of the generalizab111ty of exploratory research on

.th1s model to other instructional settings.

a summary of the philosophic and theoretical framéwork of Bhe
mode 1 |

a discussion of the implementation of this model at an upper- . *-tf
level university (the application 6f these conceptuél constructs
to a concrete, on-going sgt of programs facilitates identifying
areas in which these consfructs are most useful and locating

gaps in the theoretical perspective). -

‘the results emerging from the model appropriate to the theoretical
perspectives delineated in the 1975 NARST "sciehtiﬁiq,literacy"
symposium (on questions of the coneéptualization and definition
of scﬁentific lfteracy, needed directions and research investi-

gations for science educaticn.to realize this concept, and the

relationship of scientific literacy to planning for alternative

the results emerging in this nnde]'appropriaté to the theoretical
perspectives delineated in the 1975 NABST_“scienEe-related social
issues” panel (on-questions of the besé disciplinary locus for
science-re]@ted social issu%s; optimum Feaching style; iq&truc-

e

tional'objectives; and ethical problems).




II. THEORETICAL MODEL

The Pragmatic Phitosophy. of Futures Research

= The set of assumptions pn'which this model is based are derived from
the field of knowledge known as "futures research." The study of the future
stems from a pragmatic approach oriented towards the de11neat1on of a]ternat1ves.

w111ard Jacobson emphas1zes the value of this type of approach for scientific

literacy in his article "Approaches to Sc¢ience Educat1on &gsearch“

While the mechanist1c reductionist philosophies of sci-
ence have been of great utility in the physical sciences,
in dealing with social situations where complicated human
beings both as individuals and groups occupy the center .
stage and where the whole is almost always greater than .
the sum of its parts, the philosophy of pragmatism with .
its emphasis on the analysis of possible consequences pro-
vides a promising base.

This type of model offers a theoretical scope which can encompass both the
d1sc1p11nary concepts and processes of science and the intricacies of societal
interaction with’ technologies derived from these disciplines. A single nndela

AY

can thus suffice for integrating "science for scientists" with "science for

citizens". The diSciplinary knowledge provides a framwork for gonsidering
science as an input-output system, ﬁhich in turn facilitdates the systematic
consideration ¢f scientific interactions with society.
Briefly stated, the assumptions from futures research that underlie this
model are: _
1) an array of alternative futures, both desirable and undesirable, are
~ open to mankind at any point in time.
2) The major likely futures in th1s array are foreseeable and can be’
> grouped into a fintte numbeh of clusters, each cluster containing

a large number of relatively similar scenarios.
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3) Decisions made in the present will pre&ictably determine which
‘ cluster becomes the major societal difection in the fhtuge,7
4) .Scieﬁce is a major conscious }long-term change force in our society,
for science (via techno]ogy)_creates new future c]ﬁsters open to us.
5). Edu&afion (broadly defined) js a major conscious dong-term change
force in our society, for education ultimately dete?ﬂﬁnes which fu-

ture clusters we will choose.

CoupTed with these‘assumptions is a value, also central to futures.researhh,
that "high morality depends on accurate prophecy" (John Platt).8 Thus, the |
goal of science education wi%hin-this theoretical framework becomes gh‘convey
knowledge, skills, and attitudes which allow stﬁdents to choose -- given the
probable inter&ctions of science and society -- what future they want. This
approach conveys "scientific literacy" in its fruest sense, and satisfies the
four criteria discussed by 0'Hearn: understanding the nature of science,
basic scienfific knowledge, scientific processes, and’sociaT/cﬁltural impli-
cations of science. .

One metaphor for this mode] is that of a “tree" with "branches," each
branch a cluster of alternative futures. One byranch, for example; might be

the "post-industrial” society envisioned by Daniel Bell.9 or Herman Kahn 10

Another branch might be the "zero-growth" society promotéd by Dennis Mead;:iws.11
As we stand on the "trunk" of the present, we walk through time towards these
future branches, each step requiring decisions which eliminate potential futures
and thus remove branches from the tree. A scientific or technological break-
Ithrough may add a few new branches but inevitably, by the t-ime we reach the
future, only one branch -- now the present -- wi]]nbe Teft. Whether this branch

resembles Bell's scenario, Meadow's scenario, or some other scenario totally

different depends largely on the scientific and educational decisions we

6

o
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make between now and then.

e

Applying thés Philosophy to Scientific Literacy

One way to illustrate the éphlicatﬁdn of this philosophy to scientific
1itefacy is to utilize Joseph Schﬁhb;; éoncéption of the four bases of_sciencé
education: the needs of the learner, the stfuctu;e of the scientific disci-
plines, the needs of society, and the needs of the teacher.12 w1ihin'the'
_rodel described in thi§ paper, the following framework emerges.

A. Needs of the Learner

The four major roles for which Zcience eddc;fofs%prepare‘1éarners are
sciEntist,\citiien, educatar,and decision-make} (e.g., politician). Ideally, o
rafher than designing separate sets of courses for qach role, a common pool
of courses can be utilized from which model programs for each role are SéTected,
based on the 1e;rner's previous experience and the type of scientific literacy
needed for that role. A sampie course pool and model programs generated by
this particular mpdel are given later in this papér.

’ B. The Structure of the Discipline

tach scientific discip]ipe, when viewed through an input-output model,
has certain types of resources needed for scientists to perform experiments
and certain types of technologies likely to emerge from theoretical work during
the next generation of scientists.’ Therefore, by utilizing analytic tools
ueriyed largely from economic and technological forecasting and assessment,

a framework of input and output interaction with society can be derived for
each‘particular discipline-based course. For example, .2 course on genetic

engineering taught within this:model would consider:

Needs from Society Effects on Society
~-cost-benafit andlysis of money ' ~implicatdons of different
applied to research biolegical manipulation

~amount and type of trained man- jtechnologies for society

povwer needed
-biological resources needed 7




C. Needs of Society
The specific societal needs that science education must ‘address vary,
depending on the particular'clusten of fufures one is dis;ussiﬁg. However,

the-fofiowing questions are important jssues in all clusters.

1) Nholcontrols the applications of science? = b
2) What is the ethical role of the scientist?
’ ' < ~ citizen?
. . educator?
. o decision-maker?

3) How can sQéP“FQ be used to direct us toward one particular type of

future?

L

These sorts of questions serve as generaY‘theme; for all courses within the
‘ science/society pool and provid; a connﬁn theme throughout the students’ model
program. Examples of the ways these issues are addresséd‘in,differént types
of courses are given later in thi§ paper. ’
D. Needs of the Teacher ‘
Within the usual constraints of 20-30 students per class and 45 hours
contact (university level courses), the teacher must cdmmunigate the foldowding

types of knowledge in é%urses dealing with science and society.

Science Coturses: Scientific Concepts
Scientific Processes
Scientific Attitudes-

Professional Courses: Professiona}l Skills
: Professional Knowledge Base
Professional Ethics
S
Human Science or '
Public Affairs Courses: Methodological Framework :
Fundamental Data Base . .
Major Schotls of Thought . .

Humanities Courses: Artistic Work .
Critical Analysis Skills
Major Schools of Opinion

-
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E The digersfty of these needs has acted as a force to fragment teachers
into offering departmentally controlled discipline-based courses. These
. courses,'ﬁhile useful for specia1ists, do not convey the full skeep of science

within society. Even in universities in which courses focused on science

. re]éted social issues are offered, these courses are-fréquént1y'1abeTed'ds

“special” and "interdisciplinary” and divorced from the more trédftiOﬁaL
science courses, thereby removi&b them from_fhe central focus “of scientific
literacy. Using the pragmatic philosophy described earlier, however, the
Leacher canisatisfy the needs of his particular areg -- whateverfit may be -;"
and still 1pgiFinate1y introduce material duregged towards a view ofltﬁs B
whole science/society interaction {as will be illustrated by'examp1e later * J

in the paper.)}

Thus, each course w1th1n the model projpces, out of its own d1scqp11nary
'_constructs, an understanding of the larger interactions of sc1ence and soc1ety;
Some sample illustrations of this type of analysis are provided Tater in this

paper.

~ The Overall Model _ ' T v

A

The fo]]éwing'chart illustrates overall interactions within this theoré{

tical model.
HEEDS OF SOCIETY _ ' _ NEEDS OF LEARNER
PRAGMATIC .
. PHILOSOPHY
FUTURES
RESEARCH
[-MODEL PROGRAMS (MULTIOISCIPLINARilJ
‘ SHAPED BY

_ : ' <;EE‘MH\“““~ STRUCTURE OF DISCIPLINE

HMEEDS OF TEACHER
9 _ . T




Using this type of approach, sc1e'nt1fic 11teracy apprppmate to eacﬁ ’

4+
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. ’ . o, TII. IMPLEMEKTATION OF. THE MODEL
: _ AT AN UPPER-LEVEL UNIVERSITY-
* Inst1tut1onal Context

o

B,

grow to 15, ,000 by 1990 ¢

L]

program def1ned 1n terns of#50c1al 1ssues

‘_,_(' L

half milesfrom from the NASA Lyndon B. Johnson Space Center.
percent of the present student body are gradﬁate students; one-third of

a med1an age of th1rty-two and bring in an. average of five transcripts.

mu]tidisciplinary‘degree programs and by enphasﬁzing qross-disciplingfy‘

teaching. As suchy' inen the seientificaily oriented community along the

The Un1vers1ty of Houston at Clear’ Lake C1ty (UH/CLC) is a new campus
. {operied 1974) w1th1n tl ate supported system of “the University of Houston.
’ UH/CLC admits upper- ~level (junior, senior) and graduate students only, with
seven commun1ty co]leges 1n the surround1ng reg1on ‘serving as one source of
students. The campus is located mfdway between Houston and Galveston, one-l

Fifty-five

. the students come d1rect]y from community co]]eges, the other tWO thirds have

The

present student populat1on of the Un1vers1ty is 3 000; this.is expected to

The fundamental change of the University from the legislature. is "to extend
the edUCatlonal opportun1t1es of students who have completed two or more -years -
of co]lege; to prov1de non-trad1t1ona1 eurricula in response to the needs of
contempgrary soc1ety, and to meet the continuuing and often spec1a11zed educa-
tional needs of the unique popu1e+1on of the Bay Area-Gulf Coast reg1on of

‘Texas.b The'Universitx has responded to this charge by deve]oping non-traditional

‘ <

Gul¥ Coast (with its space, petroghemical, and medice1.fat%11ties),'the Urii ver-

o

. sity provides an ideal céntext for deve10p1ng an 1nnovat1ve science 11teracy

=t
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The institutional structure of the University is shown in Table 1.

- . . - -

o0l of Sciences § School of School of Sciences
Teznnclogies Professional Studies - -~ 7and Humanities
% ogvram in Science Programs in Business Programs 1in .
fpr Society-” : and Industry . Human Sciences
Srograms in Industr1a1 o Programs in Professional Trograms in
oechnologies J *  Educatton . : _ Humanities

» PrOgrams in Pub11c Affa1rs '

.

H as ° LI - _‘-
sithin this structure, the Programs shown in Table 2 are, at present, participacing

in the implementation of the model.

&

+ 3¢ of Human Sciences Schoo] of Profess1ona1 : School of Sciences

_ end Humanities , Studies Technologies
“:'“ram in ﬂfterature Program in Env1r0nmenta1 Program in ¢
‘ ienc
gvamin Behav1ora1 Management Biolngical Scienc
-Sciences o . N Prcgram in Pre-School and Program in ,
; Elementary Education ' * Physical Sciences

-qqram in Man and His. Past

- Program in Middle through Program in
jram Tu Studigs of the. High School Education . Allied Health’
. Program in College Education Sg1ences

Jiean in Economﬁgs

Ve in Health, - }, Program in Educational

Leisure.and Sports . Management o .
“ L. - Program in Government Planning
- and the Palitical Process
" - . I v
Thy v s . - ” ’ , -
R .
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- - By NRE Model Programs

- -

Table 3 illustrates a representative subject of the courses integrated
within the mode] and‘Ponteining knowledge desighed tewards scientific literacy.

R R T T el A TE N NE N v T v e e e U e sk b kT e e e e e ot  me e ow W

11lustrative Courses

BIOLOGY : Life Science for Teachérs {one year, eight hour course) = *

' CHEMISTRY: Chemistry fgr Teacheré Cbne'yea}, eighthhour course)
ZCONOMICS: Contemporar} éocioeconomic PerspeEtfves _ ' &
EDUCATION: Educat1ona1/Soc1eta1 ‘Futures
" ELEMENTARY EDUCATION: Math and Sc1ence Methods in the E]ementary Schoo?a
-'ENVTRONMENT Ecology and Pubhc Pohcy | _
GEOLOGY: Earth Science for Teachers (one year. e1ght hour course) < -
»1 : . GbVERNﬁENT Science, Techno]ogy;sénd Pubk1c P011cy |

HISTORY: American Techno]og1ca1 Style .
Sc1ence and Re11g1on in Hlst0r1ca1 Perspect1Ve

LITERATURE L1terature and F11m Sc1ence F1ct1on L ' %
" ¢ PHYSICS: Physics for Teachers (one year, e1ght hour course) -

‘PSYCHOLOGY: Drugs and Behavior
The Future of Behavior

SECONDARY EDUCATION Secondary Curr1cu1um and Methodology (Sc1ence)
" SOCIOLOGY: Understand1ng Technology )

Science and Human Vafues )
Moral Issues-on the Puture of Sc1ence




" Table 4 illustrates sample model progfams developed under the model

using this pool of courses.

BIOLOGICAL SCIENTIST

BIOLOGY: Life Science for Tea;hers- _
EMVIRONMENT: Ecology and Public P&]icy
" PSYCHOLOGY: The Future of Behavior
SOCIOLOGY: Bioethics

DECISION-MAKER

ECONOMICS: Contemporary Socioeconomic Perspectives
GOVERNMENT: Stfence,'Techhology, and Public -Policy
HISTORY: American Technological Q;}le : :
SOCIOLOGY: Understanding Techno]égy

EDUCATOR -- PHYSICAL SCIENCES
CHEM;STR{; Chemistry far Teachérs

EDUCATION: Educational/Societal- Futures
; Science Methods. (Elementary or Secondary)

-  HISTORY: Sc1ence and Re11g1on 1n H1stor1ca1 Perspect1ve
LITERATURE: L1terature ‘and Film: Science Fiction
, PHYSICS:I Pﬁysics for Teachers: .
PSYCHOLOGY: Drugs aﬁd,Behqvior

SOCIOLOGY : “Moral Issues in the Future of Scieﬁ;eb

- : . CITIZEN
_ECONDM{CS:‘ Contemporary-Socioeconomiclﬂerspectives

LITERATURE: Literature and Fitm: Science Fiction

:;;\

PSYCHOLOGY: Drugs and Behavior -

SOCIOLOGY: Science and Human Values ' - C .

TABLE 4 |
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-Of course,, these model programs can be varied to a considerable extent,
‘ depending on the background and ekbérience of the studéﬁt.' The cotrse pool
is in fact larger: than shown {and constantly growing), so the courées.and
programs }isted should be regarded_aé illustrations rather than a complete
Tist,
- .“ -
Within the next year, several new degree-granting programs will be in- -

auguratéd withjn the University. ‘Tab1e15 shows-those‘prcgrams wh{ch wii]

activeij barticipate‘in'the model at their inception. .

o e e S e A e e e e e el e o i e A e e o e B

HUMAN SCIENCES AND

SCIENGES AND TECHNOLOGIES

PROFESSIONAL STUDIES

~ Program in Administration

Program .in Devel op-mént,. o

& Utilization of . .

"HUMANITIES

Program in-Law -
and the Citizen

" of Health Services
‘ ) Human Resources
Program in Information: ' '

Program in Visual Art
Systems and Retrieval L T o

* Program in Education -
Related Sciences "

e

Progeam in Industrial
" Leadership Planning

N Program in Transportdtion
- Studies

Program in :Urban and
~_ Suburban Studies

TABLE 5 —




A br1ef review of three courses (a discip11ne-based science course, a pro-

,teerology, and oceanography-
un1vers1t1es (which tend to be Just1f1ab1y despised as watered down versions
of. courses for Science majors), "Earth Sc1ence for Teachers“ is as 1nte11ectual]y

< rigorous as any other course in the geo]ogy curr1cu1um

CL I

- on material suitable for students at\the pre-college level, and thus omits some

allows room to cohsiaer earth science%re}ated social issues withip the larger
context of literacy within the earth sciences. |

The “structure of the d1sc1p11ne" 1nput-output model app11ed to "Earth
Science for Teachers“ yields:

Heeds, from Society: 1%

;'2)

3)

;ii* fessionally-based course, and a human-sc;gnce course on sc)ence-re]ated social
issues) will 111ustrate concrete applicatton of the theoretical priﬁcipfes ’

deséﬁ bed in Section I1.

oratory called “"Earth Science for Teachers."

X , undergraduate; the disciplinescovered in one year are geology, astronomy, me- -

disciplinary areas suitabie only for.college level ‘students.

cost-benefit ehalyses of money'aﬂplied to reséarch'inf

what is’ the ethical role of the scient!st (1n each of
of the respective d1scip11nes)? -0f the present decision-"-
making bodies governing these technolog1es? " of the
‘l-teacher? of the citizen? - . .

how can each of theSe sciences be used to d1rect us '
-—towards—one—part1cuTar—type—of—futureqh___ —

14

ILLUSTRATIVE COMRSES

Uhlike "science for teachers® coUrses‘dt most

The course focuses

~ This, in turn,

‘ space science”

GEOLOGY 4031, 4032 4011, 4012 is a one year, eight hour course w1th 1ab- ,' ‘

The courseiis mixed graduate.and,‘A-

energy
natural .resources
development

climactic control, b
oceans as a“ food source
etc _
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‘Approximately twenty percent of the course time is spent_on science-
ralated social. issues. In general, these issues are not isolated from other
course meterial, but are taught in conjunction with the discdp1inary constructs.

nresed to understand that particular issue. The overall godl of the course is to

‘ o1ve educators(broad]y defined} earth sc1ence literacy through teach1ng the |

o;sf1p11nary concepts, tools, and skills neaded to comprehend the earth sciences,
whiie slmuitaneously placing this knowledge in the context of its likely effects
an fne future of society. . ‘
FLEMENTARY 3361 (a six credit, one semester course for undergraduates).and
FLEMEN TARY 5032 (its three credit: graduate counterpart) are professional. courses

for education majors which focus on "Science and. Math Methods in the Elementary

<rhoo1 *  The SC1enﬂe port1on of the pre-sérvice course for undergraduates is

vianved primarily towards acquainting the students w1th the different POSt—

T

Sautnik ‘curricula developed by NSF and nnde11ng the.use of inquipy techniques

[

D te teach science. The science portion of the in-service graduate course is
. }’a. N N L

~ware complex and utilizes casé-studies brought in gg students from their own

S REYOOMS. Lovana1yze how best to teach.science.
In both courses, emphas1s is p]aced on the fact that only a small percentage

« f-aterentary school students go on to become scientists or engineers. There-’
" N . -

fore, the primary purposes of‘e]ementary schoo]l science are to keep children °

~« $teg shout exploring natural phenomena; aware of tools,’concepts, and attitudes - -

it e he]p them in the1r explorat1ons, and cogn1zant of the maJor ways in

which science and soc1ety intevact.. The first two goals are easily covered in

any good methods course. - The "science/society liferacy for citizens” goals is
: ¢ - .

- emphasized to the students in these courses in the following ways!

1) overviews of the history of scientific development with emphasis on

debates about the definition of "progress.“

- ) T

17-\ J m.'i- ‘ I, I‘ ‘I . rt’-

&
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2) descriptions of the different sorts of socidally-related work'ééientﬁsté.
do, emphasizing non-racist and non-sexist appqﬁaches to. determining
potential sciertific ability.

3} depictidns of he different types of technologies.that will probably

“exist when current elementary students are full-fledged citizens,
stressing the kinds of ethical decisiens these technologies may re-

quire on the part of society,

-

4) discussions of major schools of thought on the role sciencé should play
in shaping the future of society, emphasizing examples that can be ‘

used\£§ illustrate fheSe-concepts to e1émentary school students.

Approximately fifteen present of course time is spent on science-related - _

£

sacial-issues. As in the "Earth Science for Teachers" course, these issues are .
- not isolated from the other activities in these courses, but afe taught in the °
“sutaxt of inquiry exércises 0; discussion Tessons often used in the- elementary
?:noél.‘ Since "teéchers;teacﬁ_as they were tagght,? théigoa] of these courses

- "¢ provide a model for communicaf?né science Titeracy to the child: concepts,

TOCES5G85, atiitudes, and science/society understandings, )

SOCIOLDGY 4931 1§.a mixed graduate and undergraduate cohrse.on "Moral

4 - +
issues in thé Future -of Science." The student composition of this. course tends

20 be extremely diverse, with majors in futures research, in behavioral sciences,
. Ju science, and in education being most frequently represented.  The course

“procedes through a developﬁenta] sequence as follows.

-issues in prediction of the major 1ikely socioeconomic étr0ctures
for the United States within the next gemeration =
‘ —?orecésts.df the majoy EechnologicaTIihnovatibns 1ikely .
to “take p%ace-w%th$n-themnext"generatfﬁn;,gfveﬂ'a
- particular societal framework
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~assessment of the major socjetal consequences of
" a given technology '

-catagorization.of the major alternative ethigal
stances that may be taken with regard to a
given jssue

¢  -conceptualization of the ways conflicting ethical
positions are resolved, both withinhan_individual
and among individu@ls in a group setting

-development of a personal meta-perspective 7 o
from which .to view the individual and societal.’ N
consequences of alternative ethical-stances on - '

the issues created by future scientific develdpments

. ~definition, given this.meta-perspective, of the
N ethical responsibilities of the scientist, the .
politician, the educator, and the citizen:

; A set of case studies of 11ke1y future technqlogy -based ethical problems
. is used as a vehicle . to convey.the-know]edge-and skil]s-needed to do the above.
A1l of the course ts directed towards‘science/society’11teracy; about tifteen
percent of the course focuses on dtseiplinary'concepts wtthin scien;e SO thét
~-tadénts_can understand the technical mssmes jnvolved in these ethical QUestions -
é{; - These three courses provide a limited 111ustrat10n of app?ications of the
model 1n Section TI to University 1eve1 science education for scientific 11teracy
0f course, other courses tagght in science, in profess1ona1.stud1es, or in
human sciences use differing ﬁnstruttionq1 épprnaches, so these three courses

are representdtive’in_on]y a limited area.

SUPRA-UNIVERSITY APPLICATIONS - . L J

]

‘Thus far, the primary 1mp1ementat10n of this model at UH/CLC has been with1n -

the University. Long-term, the model will serve as a basis for a consortium—- —i-_—-4%

E}
F]
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of science:based jnstitutions (aerospaée, petrochemical, eleétronic, and
medica]) and educational institutions {public school ‘districts, community
colleges, and universitieg) to engage in communify-based eduCatiqn.for sci-
-entific literacy. While implemenéation on this scale lies some years.ahead,
UH/CLC 1is beginniég to take steps towards building such & consortium. For
example, -within the next year, an Institufe for Educational Applications of

Space Research will be inaugurated at UH/CLC, and incorporated with the

network created under this model.




IV,

RESULTS EMERGING FROM THE MODEL
RELATED TO THE NARST 1975
"SCIENTIFIC LITERACY" SYMPOSIUM
. To some extent, applications of this model to teaching scientific literacy
have been discusseéd throughout. A few statements can be made to summariié the -
results emerging from this model: - -
_-given thaf-edpcat{qn has as one of its .goals the communication of skills
sufficient to enable a citizeﬁ-to-héke intelligent decisions abou;.sciepcg

[

._for the next forty-odd years of his-l1fe;'iﬁE-FET;£fpnship of_scientific

1iteracy to planning for alternative futures i$ central,

-scientific literacy can best be taught in a multi-disciplinary frame-
work 1pv01ving.a,vpr1ety of coursés from different discipiines, epph‘of.
whi;ﬁuincorporates appropriate mapérial towards an pnderStanding of the
overall sc%entific literacy gestalt. .

_-the cpnceptualization and definifion of scientific 11terapy shoutdl include ’
an analysis of the Tikely future skills needed by the consumer.of scienti-

L fic literapy,‘given the role that this perppn expepts to play in society.

Futures .research can then-be upgdqés a vehicle for teaching these skills,.

especially those relpted to science/society igsues. .

:needed-directionp and researéh investigations for science educdtion tp
rea]izg the concept 6$Iscientific 1itérac§ center, at tpfs point, on
empirical investigatign of the-strepﬁths and weaknesses of models for

pscientific literacy. Some of the rﬁéearch'questions emerging from

implementation of the mode?l described in this paper are di;cdssed in

Section VI.
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V. RESULTS EMERGING FROM THE MODEL
RELATED TO THE NARST 1975 _
"SCIENCE RELATED SOCIAL ISSUES" PANEL

The incorporation of material on science-related social issues into all
manner of courses has been discussed throughout this paper. Implications de-

rived for this type of teaching from this model can be summarized as follows;

.-no single best disciplinary locus for teaching science related social
issues exists. Rather, these issues should be incorporated into many '
different courses in a variety of disciplines, using a-futures research '
perspective to determine which material is appropriate for which course;

-optimum teaching style, instructional backgréund, and grade i%vel at
which science-related social issues. should be taUght varieés greatly;—
depending primarily on which disciplinary locus is being utilized as a.
- vehicle for conveying those particular issues Some suggestions on
teaching style and instructional backgrﬂund ;?t _contained in the "needs

_of the teacher" section of this paper. Preliminary research on the ex-

_ periences of pre-college teachers -associated with this University indi-

cates that-science:relatedhsociai issues can be taught'with intél}ectual'“

o resﬁectability at any grade leiel, if couchéﬁ—in the proper, manner.
~appropriate instructional gbjectives for teaching science-related sdciai- ’ .
issues can be derived directly from the pragmatic«philosophy d} tutures ‘ ‘
: research, as‘demonstratedlearlierpinithis paper. - _ S -_ .

_ethical nroblems in teaching science-re]ated social issues do not exist
. within this particular'modei By using alternative futures as the vehicle

for conSidering these issues, a variety of ethical perspectives can be . )
- w. % ey -

given equal attention by the instructor.’

¢
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VI. GENERALIZABILITY OF EXPLORATORY
RESEARCH ON THIS MODEL TO OTHER
" INSTRUCTIONAL SETTINGS

Generalizability

In many ways, UH/CLC is an ideal university-level setting for a trial
jmplementation of this type of model; the institution is without traditions;
non-departmental; rapidly growing; oriented towards futures research; committed
to exée11ent, croés-disciplinaryiteaching; and located in an area rich in.§éience-
based institutions. To the extent that other institufions (University levél or )
below) djffer from these qualities, implementation of this mode?l fs Tikely to

‘be more difficult. .

However, once implemented, this model is likely to be eﬁua11y successful

-

- in any institution. Nothing in the theoretical design of the model limits its
applications to settings such as UH/CLC; on the contrary, tﬁe model is de]iberaté]y ]
“constructed so that courses ;ithin the‘mode1~fa11 under disciplinary headings,
the "rea1-w6r1d" needs of the teacher within any given discipiine are‘consiaered,
and students are educated to fill a wide variety of rotes. Further, implemen-
_ udtibnhof gﬂx;nnde] for the term itsélf-presupposes a necessarily cross-disci-
piinary approach that is at the heart of most difficultdes oflimp]emenyafﬁon. L
| Ultimately, UH/CLC hopes to produce materials which will help other types

of institutions -~ at all edu;ational-levels -- to implement a model such as
.ais on a trial basis. These materials would include:

--self-inst%uctionaf packages in futures r;search‘

--sample curriculum packages

w-strategieé for teacher=training

Y

---sUggestions on institutional frameworks which can be used to minimize
problems of implementation. ' .

ta
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Research Questions

Some' of the questions for funther research emerging‘from imp]ementafion
of this model are:

-what is the most efficient way of coordinating the coﬁside;able Cross- )

. disciplinary exchange of information needed for this model to function?}
-what ig the simplest way to convey the basic princib]es of futures research
needed to work within this‘model? ‘ )

7how sma]]la pool of courses is sufficient tolproduce a suf%icient]y
rich set of model pngrams for a university-level student poﬁmlation
and how much overlap of mater1a1 from course to course is 1dea1 for teaching
sc1ent1f1c 11teracy?

r

-how rea11st1c is the assumption that education can prepare cifizens

sc1ent1f1ca11y 11terate for the next forty years, g1ven the present
d1rect1on of our technocrat1c c1v111zat;en?
Nh11e-the challenges are great in conceptualizing and imﬁlementing this
type of mddel for scieﬁtific literacy, the needs of ‘our.society for the skills

that this model conveys are greater stili.

24
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